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A B S T R A CT
Estim atio nofprim ary pr odu ction 丘
.
o m re m otely･s erlS eddata o n o c e an c olo u ris apr oble m
wi thw oprl n Cipalpa rts: c o n stru ctio n ofalocal algorithm andde血itio n ofaprotocol fo r
extr apolatingthelo c alalgo ritbm tolarge scale s. By
”lo c alalgorithm
'l
,
w e me an an algoritlm
thatc anbe lmple m entedatafix edpointprovided that alln e cessa17info r m atio n(forcing
variable s,physiologicalpar a m eter守, chlorophyllpro丘1epar a m eters)is available･ Such
algorithm salr e adye xist･ The r e m aln lngCh al1e rlgeistodefin e an 叫 rapolatio npr oto c ol that
wi lleadtobestestim ate s of the nec es sarypal
･
a m ete rS O nal1pixelsintheim age,thatis on
pixelsfo rwhich w eha v e n odire ctkn o wledge ofthepara m eters.
Here
,
the e xtr apolation proto c ol unde rde v elopm e rltfor the Ca n adia nAtla ntic Coastis
pr ese nted a nd dis cuss ed.
Ackn owledgem ents:CarlaCa verhil , Glen Harriso n, Heidi Ma a s, LindaPayz anfand Ge o rge
W hiteha v e allc o ntributedtotheprogre s s oftbis w o rk.
INT R O D U CTION
In C anada
,
o ne ofthe application sofr em ote s e n singistoproduce bi- weeklyinfo rm ation
on the state ofthe m a rine e c o sytem fo rtheAtlantic Zon e, withthe co血ine ntalshelve sptltinto
their oce an ographic c onte xt. T heinte nded u se sarefirst, for resear ch(establish atim e s erie s
that c anbe exploitedto addre ss variotlS S Cie ntiflCquestio n s);aJldse co nd,･dev elopm e nt of
info rm ation and co nc eptu albasesfo rcoastal- z o n e m an age ment,in cludingfisheries
m an agem e nt･ Thetim es eriesisbased on oc e an- colou rdata a ndo n se a-surfac etemperatu re
da:ta
･
which can both be rec eivedthr ough the sam edishandanalys edtoproduc eim ages at the
s a m etim e aJldspace s cales(Figu re1)I Theim ages co mpris e s om e1.8 x10
6
o cea npix els ea ch
Thetotala rea c o ver ed(landa ndo c e an)isso m e5 x1 0
6
km
2
.
- 2 9 -
AtlaJItlcZoneEc o町Sten
令
･r,･
二い
良ヽ
,?･･嘗:L,
下こゝ
Sp::■丁--
Figur e1.
It w a sco n sideiedthatthe valu eoftheproje ct w o uldbe e nhan c ed ifit co uld in cludebi-
w e eklyim age sofprim arypr odtLCtion co mputed, on the s am espatials cale s, usingthe rem otely-
s e n sed fields asinpIItS･ Wherea s s e v eralautho rshav ec o mputedprim ary pr odu ction 丘o m
relnOtdy･ se nsed data on o ce an colo u r,to o u rkno wledgethe r o utin ecalculatio nfor apa rtic ular
a r ea, wi thaviewtopr odu ctio n ofatim e s eries,has n otbe e n atte mpted.
B A C K G RO U N D
Estim ation ofprim ary pr odu ction &om o c e an - c olou rdatais aproble m withtw o
c omponents･ Fir st, w e m u stc o n structalo calalgorithm thatwi 1lm ake reliable estim ate s of
prim ary pr odu ction･ give nbio mas s,pr ovided thatai1n e ces s aryinfor m atio n(forcing v ariable s,
physiologicalpar am ete r守, chlo r ophyl pr ofileparaJ n eter S)is available･ Next, w e muste stablish
aprotocol for extr apolatl O n Of thelo calalgorithm tolargehoriz o ntalscale, thatis apr oto c ol fo r
applyingthelo calalgoritlm on allpix elsin thetargetim age, where,typic ally, wehave n o
dire ct knowiedge ofthepara m ete rsrequil
･
ed.
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In ourvie w,the constr u ctio n ofalo calalgorithm is a s olv edpr oble m. An an
･
ayofm odels
is available a c c o rdingto thedegre e ofappro xim atio nthatc a nbetoler ated andthe c o mputing
tim ethatis a cc eptable･
E X T R A PO LATIO N P ROTOC O L
The extrapolation pr oto c ol, ho w eve r,is adiffel
･
e nt m a:tter, espe cialyfo rimplem entatio nin
the l･Outine mode. On eofthefa ctorsthat m ustbe w eighedisthe e xistingknowledge aboutthe
phytoplankto n(v erticalpr ofile ofchlo r ophyll,photo syntheticpel
'fo mlanC e)fo rthe regio n
unde r c onsidel.alion. ln the c a se ofthe AtlanticZo ne ofC an ada, s o m e835sta壬io n s ar eavailable
inthe al･Chivefo rphoto synthe sispara meters, ands o m e495 fo rthe v erticalstru ctur e of
chlor ophyll.
Illdecidingon apr otocolfo r a s sign m ent ofparam ete rs,thefolo wlng OPtio n s m aybe
c o n sider ed.
1 Acc ordingto s o m e obje ctive fun ction ofa c o ntinuous variable such asdepth,la土itude o r
SS T.
2 Ac cordingtopa rtition ofr eglOnintodyn a micdo mains wherein par a m ete rs a reple C e Wise
collStaJlt O rPie cewise c ontinu o u s(suite of bioge o chemicalpr ovinces),
3 Ac c o rdingto a match betw e e ngiv e n re m otely- se n sed fields(chlorophyll,S S T)and
inform atio nin ar chiv eofship obser v atio n sforthe s a me reg10n ･
In choosingbetw een thes e option s, w e m ust a ckn o wledgethat the r egio nis c omplex a nd
dyn amic, withc oldw ate rfr o mthe Labr ado rCurrentand w arm W aterfro mthe GulfStre amin
clos epr o ximity. N o suitable objectiv efun ctio nyete xiststhat wi llassign thepar am eters w e
n e ed. W ehav e n otyetsuc c e eded infindinga s uitabledyn amicpa rtitio nintopr o vin ces, wher e
thequalifie r
'ldyn amic
.Iimplie sthatthebo undarie softhepr o vin c e s
J
a re Beeto v aryfrom im age
toim age.
Thu s
,
w e resort to thethirdoption, aS Slgningthepar an 1eter S a C C O1
'dingto matchesbetw e e n
theim agedata and the archivedstationdata. For a ny pix elintheim ages(Figu re2),
w eknow thebio m ass andtheSST.
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We als okno wthe w ate rdeptha nd thedate(dayn u mber). In the archiv eddata(Figu re3), over
a ndabo v etheproperde s alre ady m e ntio n edfo rtheim ages, w eknow thepar am eters of the
photosynthe sis-lightcurve aridthepar a m ete rs of thedhlor ophyl pr ofile, whe nitisfittedto a
sta ndardshape. W e m ust then c o n side rtheinters e ctio nbetw e nthe sedata s ets(Figu r e4).
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Figure4.
The str ategyforthepr oto c ol(Fやre5)is,for any giv en pix el,to e nterthe archiv ewith the
valu e sofbiom a ss andS S TforthatpIXelandfindthe archiv e statio nwi the closest
co o rd inate s ofbi?m as a ndSS T(Figure6)･ The chlo rophyllprofile andphoto synthe sis
para m eter sfわrthatar chiv e statio n ar e也e五TSt- O rder e stim a土e s of也epara m ete rsfわrthatplXel･
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Certain r eflne m entS C an n o wbe m ade. In steadoftakingthepar am ete rsfro m onlythe
single a rchivepoint wi th the clo s e stc o ordin ate s, w ec an useals o a n umber(ten, say)ofits
n e arestn eighbo u rs, a nd calculatethe a ver agepar am et r v alues overthis s et(Figu r e7). Then,
w etakeinto c o n sideration thatthe ar chive station andtheim age m ayha v ebee ntakenin
differe nts e a s o n s
,
s o w ec an w eightthe utilityof the archiv edstatio n a c c o rdingto the
differ e nceindayn umbe rbetwe e nita ndtheim age, c o n structing a weightedav er age ofthe
par am ete rs o v e rthe ne a r estn eighbo u r set(Figur e8). Thisisthepro c edu r ethatisin u s e
- 33 -
in o u rlabor早王o ry･ Fulthel
.
refine m e nts 皿 aybepo s sibleba s edo n w aterdepth,but thes eha v e not
yetbe en e xplor ed.
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The adv a ntage ofthe 皿 ethod isthatite xploits fullytheinter sectio nbetw e entheim age
data a ndtlle arChivedata
,
usl ngin fo - atio nfrom boththe oce an- c olo uraJld theS ST im age s･ It
isals oan obje ctiv epr o cedu re･ Itis n o wbeingevalu atedfor co mputingefBciency. Atthe
earlie st oppo rtunityit willbetested again stindepende ntfielddata. -
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